RNAi-mediated silencing of fungal acuD gene attenuates the virulence of Penicillium marneffei.
A number of pathogens, most of them intracellular, employ the glyoxylate cycle in order to ingest fatty acids as carbon sources as a way of coping with nutrient deprivation during the infection process. Isocitrate lyase, which is encoded by the pathogen's acuD gene, plays a pivotal role in the glyoxylate cycle, which has been implicated in fungal pathogenesis. In this study, the acuD gene of Penicillium marneffei was knocked down using siRNA expressed by a filamentous fungi expression system. The acuD siRNA reduced the acuD gene's mRNA and protein expression by 21.5 fold and 3.5 fold, respectively. When macrophages were infected with different transformants of P. marneffei, the knockdown of acuD expression with RNA interference was lethal to the pathogens. In addition, the secretion of tumor necrosis factor-alpha and interferon-gamma from the infected macrophages was reduced. Moreover, the RNAi-mediated silencing of acuD expression reduced the fungal burden in the nude mice infected with P. marneffei; inhibited the inflammatory response in the lungs, livers, and spleens during the chronic phase instead of the acute phase of infection; and thus prolonged survival of the infected animals. Collectively, our data indicate that the RNAi-mediated silencing of acuD expression could attenuate virulence of P. marneffei. The endogenous expression of the delivered siRNA vector could be used to evaluate the role of functional genes by continuous and stable expression of siRNA.